Characterization of Arabidopsis mutants defective in the regulation of chlorophyllide a oxygenase.
Chlorophyll b is one of the major light-harvesting pigments produced by land plants, green algae and several cyanobacterial species. It is synthesized from chlorophyll a by chlorophyllide a oxygenase (CAO), which in higher plants consists of three domains, namely, A, B, and C. We previously demonstrated that the C domain exhibits a catalytic function, whereas the A domain destabilizes the CAO protein in the presence of chlorophyll b, thus regulating the cellular level of CAO. In a previous study, we also presented genetic evidence demonstrating the involvement of Clp protease in the destabilization of CAO. In this study, in order to gain further insight into the regulatory mechanism of CAO, we screened for mutants defective in the control of CAO accumulation. Seeds from an Arabidopsis transgenic plant overexpressing a chimeric protein consisting of the A and B domains of CAO and green fluorescent protein (GFP) were mutagenized by ethyl methane sulfonate. We screened the progenies of the transgenic plants by laser-scanning confocal microscopy, and isolated a total of 66 mutants exhibiting significant GFP fluorescence. By immunoblotting analysis, we confirmed that these mutants accumulated the fusion protein of the N-terminal domains of CAO and GFP at a high level. We further divided these mutants into seven groups by distribution patterns of the fusion protein, and characterized them by pigment and immunoblotting analyses. Based on these analyses, we proposed a model to describe the regulatory mechanism of CAO.